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10 

\^fzMU}L\zvv7.vtnun^mt'miim^m^\^. m^n'^->^mws\^-x 

ctuzMi'X. i^mt. ^m<mnfB5 13224 s^Bj^g^tc^, ?^MPtm^ 
20 y \^f}^ibmmm^mmmzi±iiit^^m^iii^. ^^iD^^-i y^-yx.y 
m\^^xmu±\zn&m/'^i^->^m!j^T^:^mi!)mm-^nx\^^^o :i<D:^mx\t. 

^ ^mmizmm/'^^->m.^\^. -^(D-^mmm'^ u-^mm^n-o xmm(Dmm 
25 -/u-\Ly.^^±^izmw<i:h(o\zrji^^i:hiz. mMm(D^mm^'>tii<x'rtst 
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10 

^mmw, 1 <Dmm.\-t. mmm^mwL±.\zmm.-r^ ^h\z^rinmn^->^ 
m^-r ^:^mx$>'ox. mt^mu± iz mtmrn/-^ ^-yizft^urcz-o^^ m^T 

15 •^m^-^nrz.mt'^/'^>^m^zmmmmm^mm-r^mmmi:nt^m-r^z. 
h^<^mt-r^o cKD^^'&tc^si.iT. mtmrnmrnim^t. m$^/^>^m(Dm.^ 

ii(Dmmiz.i:nii. ^^mi^m^T^mmmmj:m^mnrc(Dx\ mm±iizmm 
m^i^-'\z^m.-r^:it-^^x^^o i^tzni^^x. /v\^>^<D^^f)mA.^ti. 

20 ^n^mm/^^->\mmm(D^^^<Dm^^mmx^^o mm/^t^^- 
>^mm-r^rcib<Dmmmt:mm±izm^vrz;^>'^mzmmt^mfi^x$>^ 
(Dx\ mmm(Dmm(Dmm^(Dmmm±-^n^ th'hiz. /^y^mmizr^^-ox 
mm/'^i$^->^mMmmzF\miz/'^^-:=.>'^-r^::ii^^x^^o ^lt. mm 
mmj:nx\t. mz/^>^m(Dm^<Dmmi^^^'r^:iizxmmzm-r^mmn 

25 ^—><Dts^m\i^\^±'r^^iif}^x^^o 



3 



^^^miz^mt. MXit^nm. (uv) m(D^^mm-r^^t\z^o. 

:$imMiz^n\t. m^(Dmm:»7.ti^xm^itmm (O2) ^^tjmm^x^ 
mi^^rcOzZf^x-^n&mizj^Ki. mzmmj^onm^^mz^^-v^^o 

10 mm (O2) ^m^^fzo^-^^x-^mmii. m^m (uv) m<Dytmmmmt^m. 
mmmtJxizMi^xm^mu^mmmm:^mzmM^mv'D'Dmmm:»x 

15 ^#^^LT^J;Vio 

2|s:^Bj(cj;nti. mm:»xmi^^tmwLt^mM^mi.u^^^'X^X'^mm-t 
X <£#^^-r -5 z.^x\ /'^>'^m<Dmu(D±mizmm:»x^^ttf\zn'^m^'it^ 

2^^Bj{::j:n«. ^mmm(DWznt:>ti^mm^mmiz^K>/^y^\zmmm^ 

25 -^^.t^tCfcC^o Lfcii&^^oT, Ptm$n/ctitg?^«S^S±(DA'>^rBl{C^$f{:i@S 
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m^^^mmts.^.k'^izmm-r^m'^^m^^^. mMm(Dmm^&m±iz^mi^ 
:^mmizi5^^x. mmmmmizJ,tmMmx},^yemmiz^omn^^^m,-r^u 

mmy^mz^v). mm&m±\zmm/-^^->^m^'r^x.m^mr^o 
:^mmiz^ni:s:. mmizMi^x^mzm^mi.. mmm(D^m^<Dm±^ii9^^ 

20 ^mM(Dm3<Dmm\t. nm.yt^mmx^-DX. ±tmm<D^M xo^mm:^ 
m^m^^^xmm-^nrcy'/u :^^m^^o 

25 T^mm.yt^mmRzsmTm^^m^z.ii^ix^^o 
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25 Tab-So 
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mint. ^mEhmm(Dm^m.±mmm-v$>^o 

mi2u. mmh^>i^7.^^mm'r^j:u^mm-r^rcib(Dm-v$>^o 

mi 3«, mmh^>i^x^^mm'r^j:m^mm-r^rztb(Dm-v$>^o 

mi 8A~0i 8c«, ^^B:H(Dmi'mm<DM^m^m'rmx$>^o 

15 

iz-Di^^xmm^mmvm^^wim-r^o :^mmmmxi,t. mmatthmiz^omm 
mmmmxm^'^nrcmmy^^->^m^-r^m^<Dm^m^^xmmt^o 
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15 — x5^i/>i/u n-;i/>?x^;i/x— x5^i/>i^u ;i/y^;i/X5^ 
;i.x— >?x5=-U>i^'Jn— ;i'>?p^^;i/x-7";W >'x5^k>^'j n— 
x^;i/x— v'x5^l/>^Un— ;i.p<5^;i/x^;ux— i, 2->^yh 
^vXiS'>, tix h^~>x5^;i/) x-T-;k p->^:t=lr-9->;^cC^(Z)X- 

25 ±tmmi^mm^(D^mm<Dmmmtnt. o. o2N/mi^A±o. ozN/m 
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±m^m.m<Dl^mit. ImP a • s&,±5 OmP a • s J^TTabS il iJ&WS 

n^^m(Dm^mm<Dm:miz^mi$im. ^mm. mmi^m. mmmu^^^rmm 
tvxm0^-^nrcih(D%^tio 
20 mmi±tiim<Di±tii^mtvxit. ^mmm:^^. m&mm:^^. 

miz^nmmxm^^i^^v. mmmmxMn(Dmm:ijm^Mmvxf±Biy x 

mmcDmm&^mnvx y X)i^mmizMm^^tm-^'it^%<Dx^ k> , mmn^ 
25 ^mft£\^^m^izmtm^mmhxfitmyx)i'^^^\±tii-^n. mmm&^ibmr^ 
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n^f±m^'i^^h(Dx$>^o ifm^^i;^^^. m^Bmvrc^r^^\H\zm^i^j£t! 
^JDA, XMzm<D;^=LxiJx^mfS(.i^. :i<D^mx^m3\ti^mxx 
10 f)^ihum^3\^ii^t%(Dx$>^o ^fc. z.(Dm\z. mmiz^^mi^<D^\kmt^ 

un(Dmm\zmm:^^<i^y3i<. \^^^hmm(D&m:izmm<Dm(Dm^&i}miz 

— m^iit 1 ~ 3 0 0 -^y ^^AX$>^o 

20 mat. mm^mmmi J <Dmmm^^^-tmnmx$>^c 

25 s^p^^it-T'Sfeo-e^oT, &mp^&m^mizm^'t^^m^(Dm^mm 
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mmmm^m^-^n^t. xm:^i^mW]m4^m^^'ti:^o xmi:^\^mwim4f)^ 

10 mm-r^t. h*l«Xftfi;^|pj{c^»i-r§o 

Ytti;^lR]:^'r 5 m-^9izMlyXWj^^U\^^<i:oizm^^nx^>^o X'r 

15 ^jt^^BcoNTtd;, mmfitm^y \^ l^zmm(D9tttimmm<Dm&^m^^'r^o 
^iz. $ijia?SBcoNT«, xm:^\^mm'E—i^ 2 iznn^xmrn^in^y hi® 
xm:^\^-^(D^m^mm-r^mwj/'^)ixm^^mm-r^ t^^iz. Yfiii:^rs]iKii!j 

E^b)^d:ViY!Wi:fy[p]]®i!j^-^^^;tTVi;g)„ il(DYitt:^|^^i&^:-^©m|j!l{C 

i?'^^ 8 (7)^1^1 mmmm coNTiz^omm-^n^o 
25 &m.p±izmi^^nrz-(>'^\z^^n^mm(DmmjSLZs^m^no. dok-^^ 
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1 5 (Dmm.(D^xRzsmm % mmmm c o n t j: «9 Mta? ^ n ^ o 

10 tz. m^pt/X)mi:(Dmm^^Mizmm'^mtvx%^\^\ 

m 2 \t. \djLV:^^iz^^mmm(Datmmm^mmr^rcib(Dmx$>^o 

i^M2 1 {zmmi^xifx.vm'?-2 2f)mm~^nx\^^^o mi^M2 i iz\t. mi^u 

15 n^o \fx.vm^2 2\tmW]m^2 4izmm-^nx^K>. ^(7)ki>iihis&2 

Mn&<Dm^mt^'^^^t.\z^K>\f.x.'jm^2 2(Dmi^mt)mm^n^o *fe> 
20 n^o \i:£-'/:^^\z^^mm^m\tMmzm^impLt^\^rc.}^. m(Dumzw^m 
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x.nsit. /•^y^m(Dmm:^^^-r^mmmmi:ns2 (s2-i, S2-2) 
sr, m4A\z^-r^'Diz. mmunm^m\zmm^mmmLiyX. mupiz 

H3)3S i NHS i(CH3)3) ^Mm.^\ZLXm^-r^:^mX$>^o CinfCctO. 

A>i^ tmmp t<Dmmi^^m±-r^^^mmtvx<DHMDsm3 2 ftm^p 

. 15 ^iZMf^Z-^n^o 

20 Ds«3 2±\z/'<>^(DWi'^{z^t>'i^xmm^^ytmm3 1 ^m^iy> ^<d±. 

n-to m.mzjL^:;^>^\.x'^7.^^A^(D^^(Dn>^m^w^-r^o *fc> 
25 i^i4^^-r*^*^-e«^^nfc:2Sii;^±Tv\*>^ (dhSB) ^j^^LTfecfc^io iin 
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mmF±iz;'^>^B. Bffimm-^n^ii. yym9!imif)m-^n^o yymmm 
10 M^i^2. 5%yym7^mm'VJLy^>'^^m-rz.hT/-^>'^B. Bm<DH 

MDSS3 2^im^t"-55aa-e^'5o yymMMXit. A>^B. Bffi-^T.^iz 

LT^tib, n>ifB. Bm\zm^-^ntm^^4<D^^z5\z:^^mmmx^ 

15 (Mmitmum) 

m^^T. /'^y^BizMi.mmimm^n\^\ ^<Dmmizmm\^^n^'r^o m 
mimmiivx\t. mxit±m.nm^^xv^h^y)v^u:A^y^mmiiy.fr 

x-^mmo^^mt. m^ity^^x-^/'^u—^^i o o — s o ow> Ay^it^mis 

20 xmmi3^ 50~100ml/min. y°^X'T;feJ(««M(C^-r^S^MMaS^/&^* 
0. 5~1 0 2 Omm/s e c, ^W-UWfil 0-9 0*C<h$n§o t^^s 9fm 

:^x^;LT«, y-V^y)V:tu:^^y myyitE^m fcPg^T, i^<Dyjv-tn 
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is^^ntziDti^^y^y yMit mm.it) ^n^^-r^^^t^^'D^nifih^rz}^. ny^ 

Id •t^zt\z^Ki. ^(Dmm.^m^m^'^^^o\zvx%^\i^, 
(^SMax@-2) 

yym^mx\-tn>'^B. BrBi(Z)jsgB3 sohmds (waw t^^*^ 
±\z^.^-^rits.^^m^i)^^^o ny'^B. Bm(D^uz b\zn>!7m 

^m<Dv-j7.h immm) ttm-ox^^^^m-^^^^o ^z.x. :k\z. ny^B. 
15 Bf^(D^U3 b\z^n^ny'^m^^m(Dmm<i^ (i^vxh) ^M^^sr^rc^e) 
(c. mwL'p\zn\^xn^mm^nm.mto 

nm^mhvx\%. ny^ <Dmm^^y\i'r^u\^^^^\z. m^vwi^mm-r^ 
z.h\z^r)^'!^^m^nom^m. (uv) mm^m^^zkmM-mm.^xmm^^'m 

20 ^fc, m (H2SO4. HF, HNO3) fi.ExjLy^y'^^m^mwr^zii 

\^xmk'i^^^\^x\^^^ifi. :^m:mmm<D^o\zmm.^m(Dtimzo^':f^x-^ 
^m^^^^mmm^m^mtz.t.x. ny^B. B^T^tts-rss^p^® (ig 
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m (HF) iz^^x.^y^>^mrtDn^:itf)m^i'^^o 

mm^mx'^^o mQAiz^rx^x-^mmmm^^. ^mmm4i\zmif^-^nrc 

Q\t.mMX'$>^mwLP^^wi^':D'DYn:^\^iz^wj'pimtU'oxi^^^o mm4 2 
(Drm\z\t. ^m-^\^iim^T^xm:^i^izm^T^2:$i<D^nysimm^±^4 
4, 4 4^m0z-^nx\^^^iit^\z. wcmm^^4 4^mti^vizmmi^mi4 
5*tt9:tte>nTVis„ mmi^mi4 5\tnn^^^4 4<Dm'^Mcm^m±'r^h 
10 (Dx$>^o ^LT, mmi^mi4 5^^tsnm4 2(DTm\-t.m^mmtu-Dx:^ 
0, Mcm^^^4 4Rzfmni^mi4 5iimm,pt(Dmizi,tm^^u^m mn^ 
^y^) :fym0.-^n^^v\zy3i^x\^>^o mm4 2(D'p^\z\txm:^\^iz 
m&<mf^'^nr:imm:^7.m^^<D-'^^m^'r^f}xmiiin4 e ^^^^tt en 

mm^m(D^^^Wj:^\^ (Ym:^\^) <Dmyji^zsm:fj\zm^nxmn. m 
m^^U4 5<DmmRV^'^m^^^^mzmm.-^n^o z.ntmm\z. mu4i^^ 
^mm4 2izm^o)mf£f)^wi}\i-^tL. wcm%^^4 4, 4 4^:l^^|s^^-r^;^4o 
20 <h(DrBTem#:jfc«/&^^^^-r^o ^bT. z.(Dm.i^nn\zj;:i:)^m^n^'X^X'7 
xmtdmm:»x(Dm^^\^m-^^±f$.-^n. mmmm^mM-r^mmF (Dmm±i^ 
^mmmzmm-^n^o 

:^mmmmx\t. m$&wrm:»x\t. mmisxx$>^mm (o^) :km.i£mi 
m(D&tiTxnm^^Bizmii^-^'i^R-r:>^m\zmmT^rcib(D^^j^A (He), 

25 TJVzi> (Ar) m(D^^7.^^m (N 2) m<D^mi^:fS7sh^m'^Vrzh(DX 
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0 6 B{z43ViT, &WLP±<Dm^(D/^>^Rzy^z.ni^/'<y'i7m\zm^^nr:im 
?H53 4«-:^iRi (;ieiT«Y$fi:^iPi) izm^T^.^oizmj^'^nx^r)^ z.n^ 

n^o -euT^ :$immmWiXit, /'^>^B7()m^^nx\^^^m^p\t. ^®/\'> 

:^\^t^~m.^i±rz^mx':f^X'^mm7f)mt)n^o z.niz^^. j^>^b. b 
15 r^<Dm,^3 5 mmp(DmiiiW izmm^T^nimmizn^mKi. i^-^z^^x-^ 
mm^mT^ti!)^x^^o 
tji:$5. ;iz.x\tmmp ^^mr^^^izmmi^f:!-^^. mm:»xm^^^(D-mt: 

20 ^rc, z.z.x\t. mmmmcD-^iivxy ^mmm^nt) ^oizmrnvr^-H)^. 
Oz-:r^x^9S:m$>^\^>umnmmmmm\z^r)n>'^m<Dm^3 5oj^s<&+ 
^izm^x^^m^it. yymmm\t.nior^<x^.ki^\ ^rz.. z.:ix\t. mm 
mm^vxo2':^^x-^mmximnmmmmm(Di.^-rM^-:^^n^^oizm 
mhtc^^. h-^^/u. 02^^X'^^mtm^mmmmmt^m^'^t>i±x^^ 

25 Vio 
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5 X'^%m(D^mt.. mx\t-:f^X'^n'7—ffii o o~8 o ow, 4y^yit^m:^ 

xmm^^5 o~ 1 0 om 1 ym i n, zf^x-^mmmm^zid-t^mi^mmmm.^^ 

0. 5~1 0 2 Omm/'s e c. mi^Umt)^7 0-9 Ot:t$n§o T^C^S, MS 

10 z.(Dj:'^tiimm<mm^no:it\z^r). /-o^b. BizitzLn^mj^^-t^m 
m^izyy mm^mx-^n. n>'^B. Biz^vxm^^^mmm^^n^o u 
±mi^rcmm^tmmiivx<D0 2'X^X'^mm\t. ny^B(Dmim\\zn'o 
.x-h^\^^m. Ti^^))vmm'^^')^^\^mmm\^. 0 2y'^X'^\z^^m%Mi)^ 

fi,^. A>^B. B\zn't^mmmM\z^^ . mzmm\L%M\^tLn>^f^ 
(r^msLvnmmz%\^^^>\mmifi%^^<r>o^. mzm^pfj^yx^fj^^rj:^ 
m^\zit. mmitmm\z^^yymm(DmAi!)mz.i^ui^rc6b. ^^ptwoM 

r^^tizj;:K>. "toymmmm^mm-r^^^izi^xhjii^^ 
'>kiz. mmf±mm^i jiz,i:^mm^tmf&^m^^x. Mm/^i$^->m^m^> 
25 niiLxmmmit^m^m^^^. mm (^mm) \ti^x.^u>'^o^-Ai^:r.^)i 
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5 m^u. ^>-i7mm4ngy do t. ^>^mm mtmmm) 5~7m/sec 

(D-mv-^ >^B±\zm'DX%. ^mfimw^ t-t^-Dx^^^z-ii^z^yin 
>^Bit^^\'X\:.ti^n. n>of^(DmmA\zmMM%^^o\zf^^o ^^\z. m 

15 nrcmmtmu ssizx^o i^^^ vm<f3iV. cmtcct o >^\tm^^mmx 
i^—izmm-^ti^o 

mmpizmm^fittiii^rc'^. ^mm<Dm^iSLZsmmmu(Drz.ib. lii^^izmcx 

20 nm.-^uEizj^^mm<Dm.^>':^T=i~-jiizj:-Dxnr.iio ^thx^^o ^> 
':f7--)i\zmm'r^yt<D^uiivx},t. mzmm-^nm^-^^. mi^m^y^. 

^±y>^>y\ YAGl/— tf, T;Pa*>U— tf. ^m:»7.U—^. XeF, x 
eCl> XeBr, KrF, KrCK ArF, ArCl UE<DJL^>^-7U—*f 

rj:E^^mt\^xmm-r^z.tf)^x^^o ^itubcD^mit-mzJit. tati low 
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10 0 owOT<DtgHT+5^TS^„ ^UT, z.(D^m^mxmt±mmMm 
§o ^(DTcib. atmj:mmi(Dmmz\t.mmmiSLuyx\tytmm^m'^n^o 

':^9x^y^f3ia(Dmm^mm'r^m'^iz\t. o ox:&:rxn-^o^ 

15 t^m^i^^^^o ^y.±(Di:mzj^oi±iiii:mm(Dmm.mm (mmmit^m \t. 
m^i^(Dmmizj^K>s msuiz^-rj^ioiz. mm^m (.mmz-^^-y) ssiz^ 

t:i^x. -O'^a^mm^mwi.mmm-r^mizmv. mi<Dmm^^mp±iz 
Rtm^. !$:^mzft-CTm.mmm^mvrcm:. m2(Dmm^Mmp±iz[±m-r^m 
20 \z. mmimm^nmn^z.t-^^x^^o ^2(Dmm^^i(Dmm(D±izmi3i^m 
izmmmm^n^^^iz^Ki. mmmif)V^>'^\znmvx/^>^<Dmmm^^r 

25 iZ^r)m^-r^Z.t-^^X^^o T^y>'>^Ma.hbTfi. :/^XtT.^;/->>^^ 
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^\t. CO2, H20, Ogi^'j:^, ±xm.i^iivxmm'^ri^o mmpizMlyX 

hrc-(>'^<Dmm^(Dmm-^m±-^n^tt'h\z. /'O'^mmzB^xns.w^^ 
15 ->^m^mmzHmiz/^^-zi>'if'r^^tf}^x^^o 

mm^ntD-riz. mmp\zMLx±m':^^x-^Mmmm^m\r^xo2'^9X'7m 
m^mhr:Lo mm^mt. -f^x-^/^u—s 5 ow, mmisxmmi 0 omL/ 

20 min, He;^fXfiit»l 0 L/m i nibTto ^bT, ilBy^X-^^a^BO 
^i^T^— :/;i/4 0(D^«lji^<£:. Imm/sec, 2mm/sec. 5mm/s 
e c tm-A^i^l^. O2 y^XvM^©/t>^FBl(Djgg|5 3 5 (»MP(DBtBgl5) 

j^^. O2 -x^x-^mmmxitrnm^ms 9mx$>'z>r^h(D7!}^0 2 x^x-^mm 
25 '^xi^i^MM 1 0 m.&.Ttr^-orco mmiz. v^-xjv^mmm^^ 2 mm/ sec. 
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:!^Bm<Dnm.yt^^m<D-mx'^^m^mfr:mmiz^^^xmm-r^o 
m7\t. ^mmiz^^m^^^mmiz-Di^^x. ^mf^^mhth\z7^-rmmm 
um-^-''E>M.rc^^Mmx^K). msit. m7<DH-H' mizYa-^mmmx$>^o m 
9 mmm:^^m<Dmmm^mmz:is\,^x'^ h u ^xmzmf^-^nrzim^o^m 

:kmmmx$>^o ui^s ^T(Dmmizm\^^rc^miz:iQi^xit. ^m^p^mi^m 

m7Rxsm8izi5\^^x. :^mm<Dmm(Dmmm^mm mm^^m'^m) loo 
15 M^ysi^T FTTu-imm. i o tM^^mm 2 0 t^mmitii.(Dm±ux$>^ 

xm-^^-^nfz^mzmm.-^nxi^^^o 

20 s-^m^-^nxi^^^o z^—Mib 2(DMwmmzit. 'T—^mmm^^2 0 1 

(D-m\zmm-r^2m\zr^-Dx^^mmm\E\^2 0 4f)mf^^nx\^^^o tft 
Tu^mwLi 0 <Dm^-'m\z\^. mm&^m.m<Dmm\zwLni^nrc^^wmWim 
gS2 0 4 0FBi$>SJ^-r^;^8e)(7)^s^(DS3^2 0 5*tsgn-e>nTVi^. ^fc. *fia] 
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1 ocDii^u^^T^f^t^otc. ■e^ii^f^, mmmhs i^mm-^nrcTAB (Tape 

5 Automated Bonding) &m. <h T F T T U-T »^ 1 0 ©MiaSBlCJ^fife^ tlfcj^^P <fc 

^^^^^fil 0 0{C*5ViTfi. ^ffl•r^^S^ 5 0 fJ^cC^^-^. TN 

(Twisted Nematic) ^— STN (Super Twisted Nematic) H^Oftf^^— 

(R), M (G), w (B) (Dti^-y^)ii^^'t<D^mmtLhizmmr^o 
tsmmmnsi. S2. snt^. :l(Dm^zmm'Axm^^VTh^<. mmm 

S;^, TFT3 0(Dy-htC«^^^3 a75t^MW{C^^$nT43D. 0f^<7)i5' 

iiimmMi9«, TFT 3 o(D]^u^>\zmm.mzmf^-^tix^io. x-r^y^ 
25 >i^^^-e^§TFT3 o^-^^rBifeit^>t»c^iT^^.h{cj^o. ^-^m 
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6 a:fy^<h^^'^n^mmm^s 1. S2,— , sn^^mm\zm^(D^^^>^ 

^(Dmmm^s 1. S2> sn«, m8\z7jk'rM\^&WL2 0(Dn\^mmi2 

5 n^^^)-^-r^(D^m<rc6biz. mmmmi 9tn\^mmi 2 1 t(Dmizm^~^ 
n^m^^mtmmzmm^me om^ia-^nxi^^^o m^it. mmmmi 9<d 

10 0 1 0 h Ay- h^T F T 3 0 ^m-r^m^m^mm 1 0 0 <D^^^i^ 

y—hmm6 l±\Z\t. S iNx3&^^;'5:'5y-h*6igtli[6 2^:frLTT^:;P:7 
15 t7.'>U:3> (a-S i) JB;5^^>:^J:-5)¥##;« 6 3 7&^^Ji$nTVi>5o CCD^— 
bBS«|g|5^i'fC^fRj-r^¥^#:S6 3<©g|5^*^^^:!^;l'mig^t$nTVi§„ 

^^6 4 ajtr>'6 4 hf)mm^nxi5^. ^^^-)i^mi^<D^^mz:i3n^^mi^ 
Rtj?x-/^xh«;/>^M6 (cvD) wzui^7.hmm. m^'^m. 
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mi i\t. mt^mmatmmmi j iz^r)-^(Dm^^mAmm^nr:immEi. 
mi i{c*5ViT, w^EL^es 0 mwL3 1 1, M^m^^^ 21. m 

a;CJ^itjhS^3 7 i:;{>^e»msK$n;^#^EL^^^3 0 2 tc:. >' i^^v^::^;!/*^ 

iii^«fii3 3 1 *^iHiif§^^gi5 3 2 1 ±izmimvTmm.-^nrci^(D'^$>^. -^lt, 

25 TFT 3 0 ^m0^T^y- hmme 1 ±KjiL.rc^»M<^BH^AiS'->(DJI^ 
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^7tm^3 5 lit. ^^<Dm^^r£Tmi^^m^<D^^^u-rmi^tn^<D^^ 
5 ^fsi'tm^t-fy^^U'^xid^. z-rnz^-^xmrnE-Lmms 0 lit. yjvti^— 

^3 5 i(D±gi5^®i;:?^^K$n, i^^3 6 i(D±izit.m±mmms i \ imm^ 

W«ELm^^'^tPWaEL^g3 0 l©^ji:/o-feX«, A>^gP3 4 1^ 
10 ?^fife-r§A>^gBJ^^lS<h, ^>fem^3 5 1 ^5S^{-J^^teT§feese)Oy^Xv 

m^nuii. mm=^2> 5 1 ^^^t^mm^^^-xMt.. i^ms e 1 s:?^^ 

-r^^lpJUM^^fi^Xgi. $t±ffl««3 7 1 ^ltM3 6 l±(C^^bTiif±f § 

mm=f-'m^-xmt.. tagpffip 344. r^^c^^-^iiimm^s 3 1 jiiciE?LaA 

15 S 3 5 2:feckU^"^7feS3 5 3 ^J^^^f ^ ^1 i fCck 0 ^^^^ 3 5 1 ^J^^-T-S 

?iAe?^sKXig«> iE?LaEAS3 5 2 ^?^figi-^;t8e)(^I^J|^#:*^s|sF5&#®m«ffi 
3 3 lilCPttUf -S^lPtmxS^, fthai$n^c^^t*J^*^*4^^^^$i±TiE?La 
AS3 5 2<£r?^fife-r^^l^<SX@t$rWbTVi^o !fl§7ie^J^^X@«> 
20 3 5 3 ^J^fi)c-r^7tise)<D^t>c#*>J*Jf^iE?LaAS 3 5 2 OifCOttBT'S 

^2PtaiXigi:> «:/li$nfc^5K«:W3|sf€r^jS$-&T^3tB3 5 3 ^J^fiKT-SB 
2^j^X^<h^^bT(.i^o 7^j:*3. ^7feJ13 5 3fi, tuKiibi^Cci; "5 (C/*, » 
<D3fe^c*^J^;:T^^^#^{cJ;oT3@^(Ofe<D:^^J^^fe$tl§J:5^c;^cj:oT43 0. U 

TMiBcDB 2 utrnxs^i. 3 mm(r>ViV^^^n'^n\zstmr^tz.^\z. 3 o 

25 (DZLWi^^f^-DX^^^o 
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5 TFT (»Mh^>>';^iS') (D^-h^m^mf^vxh^^fiK v-xm, Kl^ 

=^(Dl/2 0~1/1 0©^5 1 1 ai^Wtn^tz.^<DW.im^(Dn>'^ 5 11 

10 yyi^h^)'j^'7y^m\zm':3\,^x^m.-^n^o ^Kony^y b 11 hvx\t.. 
mi^mz%m^^tLmm^^mx^>jiL^m:f)^:^Ki. ^(omMizx^x^t. T^u;nt 

\z. n>^b 1 i(DmM^w\z^^mm^^ {yvmmm) ^^mvx^\^^x^ 

&.±.(D^o\z\^xmmf^ntcn>^ 5 1 kd, \±\^-(>'^\zn-r^mm^h 
UT«, 4 0" ^±> *fc:;^^x®(7)^»^^UT«, 10° ^y^mmr^z. 
20 i:/{>w^bi.i„ :^%mm^ti^u.m\z^K>mmvtz.^^. mxumm^ 

w&.^ {^h'^'ftiymm) \zn-r^^m.^(Dmmfk\-t. n>^b i KDm^t. 
vxT^^))vmm^^mm\^rcm'^\z\^mb 4. o° (*^a®^^{ctii o° 

25 %(DX^^o 



27 

±tim 1 « g A > ^ mf^umzm < h M^mmmt^jim i^immom 

Z.<Dm(DmmmmtVXit. as, A1, Au. Cu, Pd. NI, W-s 
10 J^oTl/i^o 

i^±(DXieiCctD. 1 0±lCli. 5 11 i:y-h^^«M5 1 2 

7&^e>j5:§^S7a:±M^ii^fe^ (Ag) ts^^ts.^^\(n>mmmA\i)mm,^n^. 

mtc. ms 1 1 a\f^iZ^n^0:ltfU^tii^^^n^rzi^iZ\:i.. mi 2iZ^-r<i: 
^{C. Z.<Dm5 1 1 a©?^t>iibTip7^-/1 (id:m7c(C|pl75>oTM<|6]#©5=— 

15 A-?^t»i) ^ggffl-r^®/?>w*bVio :iniz^o. \±iii^nrzmm^-t^izm^< 
:kiz. 0 1 3 (c^-r ck -5 -/^x^cYDmiz^K}^—hmmm5 1 3. m 

20 0 9 i:l^Xn + iy^jn>m^mmiS^'py^XT^^^mt-^^^^hiz^D 

m^-r^o CYDmxmf^-r^m'^. 3 0 or^s 5 oroi^aMd^f^s^tcjs:^ 
±m^mi^mmf^j:mzm<f^2m^(D/^>'!7mf^j:nxit. 01 4{3^f j: 
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mmm5 1 1 a t^mr^mb i 4 a^mii^rztb(D2mwi(Dj^>'^ 514^, 
yTthw^^y-cmzm-^^^xm^-r^o cioA*>i^ 5 1 4<i:bT«, m^W: 

^(Dmi^^(Dny'^ 5 1 4(c:it^S14^J#fci±§fcJ6tCCF4y^XT^a^ 
(C, /\'>^J7 5 1 4(Z)^**g#:(C^ae)itM5^ ^%m\^X^<^(D 

10 ^A±.(D^o\z\^xmmit-^nr:iny'!7 s 14©, utm-f >^ic^t^^M:^^ 

15 tti-r^ii<hT. 01 ^\z^'t^o\z. MiBy-h^s«@5 1 2{c^bT5eii-r 
1 sjilckk w>'^<S5 I Q^mm.-t^L^\z. ^%m\z^^nd^-><Di^m.^ 

Cl©B#<Z>Stttt*j3|Sfi:bT«, Ag, Al, Au. Cu, Pd, Ni. W- s 

20 i, Mn'\^Tf-^)-^-u}if)mm\zmm'^mx^^o ;i<D«t-5{cbT?^fi5c^nfcy 
-xmas 1 5 Rt;^ K i^-r 5 1 ett, n>^ 5 1 4 tc:+^^?5:ig^tt*t^jse> 

sfc. y-7>«® 5 15 ms H iz-f 5 16 ^^mvtz.m 514a 
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5 2 0±{CA°i$'-— >i!/$n^®m«M ( I TO) 5 18$r?^^L, n>^5'i5'h 
7jN-;i/5 1 Q^^n-UTHU-OmMS 1 6 iSmm^S 1 ^ ^i^W^-t^Z-t. 

01 6 tc^-r?^^^^^g (m^^^^g) 9 0 i«> i^mr^hij'7-(DWL 
^n^)\^ iMm^t^f^^-)^^ 9 0 2 m.^n^)\^^ 0 2{cs^$n'5iHis§sis 

10 ft&©#M§§;0WB/i^-;u9 0 2 {;i#i3:$nTVi;5o 

l^aA'^;P9 0 2«, i/— ;i/^^9 0 4(Cj;oT^«$n>^— >iSf®Sm9 0 5 a 
:SLtXS^9 0 5 b^Wb^ Cine.©»^9 O 5 \it.mWL^ 0 5 b<i:(Draic:j^fiK$ 

15 oTJ^^K^nxVi^o S^S9 0 5 aS.r/*«9 0 5 b ©^#J^®lC(iM7t1S 9 0 

6 aRtXM7fe^9 0 6 b;&^MOmte>nTVi§o ?^J:^. El 6fc43ViT«> 0^ 
^9 0 6 bcDBI^^*|ilSbTVi§, 

S^9 0 5 a(D|^{|im®{C««@9 0 7 a^&^'J^^^tl, S«9 0 5 b(7) 
F*gfliJS®lCttM9 0 7 bT&^f^fife^tlTVi^o eine>(^«i^9 O 7 a. 9 0 7 b 
20, «X h ^-r 7°t>i^75:f«^, ^(D^CDmMJDn^-Z^mzMl^^tVZ^^^. 
mr:i. c:ne>(Z)tt@9 0 7 a, 9 0 7 bJl, m^it I TO (Indium 

Tin Oxide: ^ yz^^ i^^xxm^tm) mcDm^mmiz^-oxmj^-^n 

TVi-5o S^9 0 5 a«, ^^9 0 5 b tC*f bT!iD illbfciSiD ttlbgB^Wb. 
Cl(D?5DtBL^fBtC:^g|^0)^^9 0 8;^>^?^fiK$nTl^i'5» C:n6CD»^^9 0 
25 ^1S9 0 5 a±(C'BS9 0 7 a ^J^fiKf-S i ^t;:^® 9 0 7 a tmmizm^-^ 
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m^&m 9 0 3 \zit. m^mm 909 ±<Dm^iSLm\zm^mmm i c ^ utct) 
9 0 o^mm^n^^^&.n(D^^<Dm^^mizitm.m. zi>x>it. ^0^0 

prrMt^^WT-S^-XSISg 1 1 (D±{;:^^fife$nfcCu^©^MM^y^°^-- 
>^^bTB2l^/1^5'->9 1 2^m0^-r^z.tiz^'Dxm7^^nxi^^^o 
10 *ii»^"e«> ?^^/N'^^;u9 0 2 (c*5tj-^mM9 0 7 a, 907 bS-O^'imss 

S^9 0 3 {c::fett-5Bfi^/\'^->9 1 2/&^_bfB^/t-r>?.®jfi;^i*iCJ:oT?^fiK 

15 u^. mm\^rM-tny^y^m(Dm.^n^-)Vx^^ti^. y^^^T'ThUi^x 
M(D^^/i^;wi:bTfe«fcUo -ruf^%. -'ij<Dmmznmh'7>i^7.^ (tf 
T) ^mi^v. ^TFTiznhmmnm^m^-r^o ^tc. #TFT{c«mw{:i 

i^^t-'&Sfill (y-hSa^, y-X@H^) $±f2©J;o(C'r >^>'x^;/ hS^^ 

^(Dmmmmh vx. immmij- \^m^(Dmmmmiz'Di^xmmr^o 
minz^-t^oiz. ^mmmmizm^4^mmmti-\^mi^ im^m^) 40 
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ui^. :$i^m^z^^^ju X mm^^'i^m) tLxit. ±m(Dmiz. pdp 
5 (y^x-T^^xywA^;!/) mm±\zm^^nr:in^mm<Dmm\zmmiz 
m=fizm^^m'rz.t\z^Ki. mi^mn^^^r^mm^mm-r^^m^mmm^ 
nmmi'mizhmm-^mx$>^. 

:^mm<Dm'f-m^(Dmi^miz'Di^xm.m-r^o 
10 mi 8AJit. m^nm(D-'m^^vrcmmmx$>^o mi sAizish^x. eo 

mmx$>^o mi 8 B{;i43ViT. 700 «if 701 vt^ 

15 <HoA;^^. 7 0 3 \^mnmm:^i^. 702 ti±tB*M?^^®ig^^^^«^{i 

Ell 8 mmmmm'fm^<D--m^mi^rcnumx$>^o m 1 s ctc*5Vi 

20 018 A~Ei 1 8 c iz^tm^f-m^it. ±mmmmm(Dmmm^mm^m^r:i 
h<ox$>y). mm(Dmmm<D^m^<D^^f)mm-^nx\^^^o 

25 &.±. m^mm^mm\^uA^^:^mmizm^Bmtsimm(Dmmmiz'D\^^xmm 
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\^xmm/^^->mf^^^mmizmmitmm^mi^. m(D^^{z^mimm^m 
z.<Dmmimm^^<omm:^m^T^mm.x;^-:>xh^\^^o ^vx. z.(Dm, 
mit^^\zmm.^mML'f-'^^mmit^m^^^^ >^^um.-r^^t.\z^r,m 

10 ±t^mmmmx\it. mm/^^->^mm^mtr^m}^ti.rz^^. z.ti 

nx\^^^ti^—y^jv^iz%mm'^mx$>^o z.(Dti'y—y^)v^u. mmzn^ 
bxR (#), G im). B (#) <D^>^ mmm) ^mmt.vxm^n^- 
>TBES'rs z. txm^-r^zLii-fy^x^^ibK mmzMiyxmM/^^->izft^c 
15 rc/-^>^^mf^L. :i(D/'<y:^mizm^-^n^mm(Dnm.^m^i^x:^^iE>'iy 
^ ^mmiyxt! ^-y^fjv^ ^m^-r^ z.hx. mi^mrji^i^:^ y ^ 
r^m^m^mm^mm-r^^^i^^x^^o 
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20 j:nt^m-r:bo 



25 7. |»^]^4fBm<D»MAi$^->0?^SK;^|ST^oT, 
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10 9. m^miwim.<Dmm/'^^->(Dm^ijmx$>-::>x. $e>{', 

mtmmmmnimcDWz. HutB/t>^ \zmmi^^n^-r^mmimmj:m^m 

10. m:^m9^m(Dmm/'^^-><Dm0^:^mx$>'DX. 

15 mti/^>'^izmmi^^H^'r^mmimmxwi^iz. mm^^>^m(Dmm<Dm 

1 1. mj^mi omm(Dmm/'^^~-y(Dm^:&mx$>':>x. 

12. m^kmi omm.(Dmm/^^->(Dm^:^mx'$>-DX. 
25 13. m^mi ot^m<Dmm/'^^'-y(Dm^:^mx$>-=>x. 



35 

10 

17. tt^:^ltS^(D^mA-i§^-><D?^^;^feT^oT, 

20 1 9. 7^mX(Di2}jt;^l£T^&oT, 
2 0. mm^^^gTfeoT, 
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Hu ley- h mmm^iffi^x^mi^m ^mm-r^m 3 (Djim t . 

10 

15 — > i; > ^ j^^T ^ > m^iim t > 



20 
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5 mmmm^mm-r^mmmjLnt^mt^o 



